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(54) LIGHT EMITTING DIODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable an LED chip 
possessed of a pair of a positive and a negative 
electrode on the same surface to be electrically 
connected to a wiring pattern located on a board and to 



be improved in light extraction efficiency. 
SOLUTION: An LED chip 13 possessed of a pair of a 
positive and a negative electrode on the same surface is 
electrically connected to a wiring pattern 12 on a board 
1 1 through the intermediary of the bumps 1 5 through a 
flip chip bonding method. A reflective layer 14 is 
provided on the underside of the LED chip 13. An under- 
fill resin 1 6 is filled in a space located under the 
underside of the LED chip 13. An electrode is not 
present on the upside or the light projecting side of the 




LED chip 1 3 so as not to cause obstruction to the 
projection of light, so that a luminous surface is 
increased in area, light emitted downward from a light 
emitting layer is reflected from the reflective layer 14, 
and the LED chip 13 is improved in light extraction 
efficiency as a whole. 
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*t|Slffia;*ft£. -eor. LEDf 7 ^"4 3©iE 

n-ft<0n&&tt&?Z,$g&gt>4 2 a (C/0^4 5 Zft 

[0039] IP^, ^»©^.S4 «. H*fi©^/S3 
S. LED^^^4 3©*fftg!^lfil{C^ffi?:Ea-rSfc 

<C^H*. E«^-3r->4 2©^gS|J4 2afyib--^fe 

ZViZ-^BtKimWL, SSSP4 2 a*S«4 1© 

/CJ?>. LEDf,743 *««4 1 (Cfl«t«B <*P4M 
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(0040] HJtecDffjsucD^s'-r *- bit. 
^tewmm 1 g ttumMKDjm 2 tm&. r^y-v a 

)\<WffS 1 6 h 2 1 ^(c J: <5 . L 

ED*-?:/4 3©£JlB£JI<,\ #o. LED?y7'4 
3<DTBBIlliS«4 1 ©S*M!l£<D|ttlllJ£|rt±LTC> 
•S. */c. et*«<b|5j«. LEDf>7'4 3<9SH:£{* 
^i^+^fli^O^BS^-^KeK^Ott^L. SIS 

(004 1 ) ±fe©<fc 5(C#*j£bfc*i&<DJ&g54 <D^5fe 
iM*- Ftt. -fmom&X */ctt2<t^«{CL-CSIi& 

&4CD#fcfc^-<:*-- Ft*. LEDf v 7'4 3 <Dftfa8tfj 
|Sj«CiE©-*KDSfii*ieS-r5fc*. Hlfe<35^S3 4S 
S£€>S»HI£#ai?-£. M(C. LED?7^4 34I«4 
l(C»^t«^-CEg-C#5fc«t>. LED? 7^43©fi[ 

HJ*>. ^mWtCgae^3»->4 2<D/>-3?->^tt^Jg 
Ti/cW-C. 3lit©^®3iSttcDja**^»-r-5C<!: 

( 0 0 4 2 ] H 6 tt#f6lp?©*l6©J&Jg5 tC 

(0043) *SS<D^S5 l*. *J6<D}B.S3ao t 4 tm 
t£. L E D 9- v 7<D&W®<D&mmM*n&? Sit* 

S1RV2£H«-C*i. W%. @6{C7n-rj:^{c. * 

T53f^OBg/<i»->5 2*WT-5S«5 1 £. LE 
D^5^5 3£{|xS. LEDf?^ 
5 3©TS(Cttf£lfe©J$8 1 <T>wmm 1 4 £PJS<D®H 

ffiai (0ttJTffi«) tciEft-»<D«e*WL. Pirns* 

(0044) jSteOWBJg5 ©S*flfceRtt. XMKMBS 3 
©S^HtoSi^S"?****. LEDf 3©JfctK«r 
*!6©Jfc!S3©LE D^? 7"3 3 ttB&$i*XI,>2>. IP 
*i. g**J«C. wia»«5 1. Efiv^->52, LE 
D^y^5 3S^>y5 5«. RB[;"C£->5 2©^ 

mm<m&i&.v2<Dm&i 1 . rbu<*->i2. l 

EDf^l 3ft0O<>:71 5<LPI«©tiMK£-r3C<b 
lWJgg^tgttSr&L. RfigA-ir- 

jg^i^c^tcfS^-ciissnrt^. igcc. led? 
-j ~? 5 3 t . g $ Uf^icmnEn—M 

©mffifcSeab-CO-S. f IT. ^ffig&5 2 a©5fci£Pi!! 



< 6 ) ftP!l¥ 1 1 - 1 6 8 2 3 5 

10 

©fiflPStt. LE 3©^©a©fi8K£|3j— £3 

*Ci*tf.£cfM:>lg£SK5 ltDgS^tCiitfS^'frlStC 
-ffcSlt. ««5 l©«*CCES-rSC£(cJ;O l LE 
D 9 -y 5 3 €»HSffi*JB9ieSB«g^'^ -> 5 2 ©pm« 
SP5 2a©5tJSgP(c^[6jiBg3ti-5. fL-t, *>*^L 
EDf77'53 <DJEM-tt<Dmm>S:*ilZ? SUggUS 2 
aCC«mW«:M'>7-5 

tC&oTI.**. BP*>. H«&©fl^5tt. LED^?^5 

(0045) *J6©15.«5 0>?&t?<t Ftt. 

msao&m i * fc«ntt©^s 2<ts«. r^*t—?< 

tl<Wm 1 6 *fc«#S;fri$f|t3:^-* h 2 1 3?tC «fc «J , L 
ED*v75 3©£J@B£gC>. *>o. LED^»^5 
3<DTffi«£SS5 l<D^ffi(lI<»:©figra«rttjtLri> 
4. Sfc, 8E*0i(<b^«, L E D =f- y ^5 3 ©jaffl±» 

Lrt,»s. 

(0046) ±gcDJ: ^«C«fiJcL/c||te©^.e5<D^ 
y-^^-Ftt. *S6<D»Sl*/t«2<!:|5l«K:LrS3j6 

•®5©*3fey^^-F«. LEDf^5 3CI3^|Si 

4£08<D$&**3|jf-rS. 

(0047) 17 «*^©j|IS<D^Sg6 tC*»*>4#6* 

y-r*- F©waaia-c*s. 

30 (0048) 3feteOJB.«6 Of&tV-i t- Ft*. »fi£ 
OtM I Difi^ftffiU MI D^fey-/+-FtcS(* 

{tansc£*4#ai£-rs. bp^. i7tc*tj:^K. 

^*6<D«S6<D^fe^-f*-Ftt. iEfl-»<DSffi*» 
J£-r4Br5£©Efir<*->6 2 *WT*8fi6 1 £. L 
EDf»^634fi4. U?iegfi6 H*^<DE3ft^ 

->tt<DD3^£L, -ewnastc^iai^iBe^f-^e 2 

=SrSs9:L-C=i->«©SS*ffi6 2 a £Jg{£Lrc>-5. 
E«^*->6 2«B5a0fl»OJ6ffiSriiS3fi-ct» 
40 4. lSVE^y^->6 2<D*tW£Lr« 

fc. LED?^63IJ. Hifi^ff^KDLED^v^ 

10 0 4 9] ftte. Jltt(D».® 1 iPltt. LEDfvT' 
6 3 ©TiBJCtt A u -y FSSkD^««3&> 6 SS*»i 6 

LEDf-;7 - 6 3(*. p)— mm (E^Tffiffl) fCiEfi— 

*)©^g (S^aS) £WU Piss^^y j^,^ 
> ^ ^ > i^tc J: 0 Sfe 6 1 ©pfffi^ n- * - > 6 2 055fcig 



n 

&60>&J/£¥J *- Kfc. HfliBLED^-y ^6 3©4>ft 

^HHJ§6 6£<f;i.S. !TiaT>^-7^^8}g§6 6 
tt. *&£©^.« l©r>y-7^ ;HUB| l 6 £(§!«©« 
*4*>6ft9. LED?"? 7*6 3 <D±JgNffl£gC> t fr-^ 
LED?? 7*6 3©TMM£g«6 1 ©M8|S©Jgffi£© 

tf-Kte. B«l8J^ffi6 2 aK«fc9JBfiX3iiSG!18«*J 

tc. x**M8iiigE©^8i]ji6 7*?c«u 

*-F6 3**tt±U #SLT<,>*. 
[0050] JfcK. ±g£©«fc ^ CC«M&3tift£Ok<D«S 
6 F©«i&#&Rtff*ffl£t#?U-f 

[005 1 ] Htt©^.«6<D^3t^W+- Ftt. *T. 
1 ->a » h*-^ K&3?©iI?it©M I Dg«fiB£&8itc 

;xtc. $m<D&i&i tmmicu-c. led? 

KKCteKTSi^iC. T>^-:7.,;M3tti6 6£LED 
?*^6©T®«CC5fc»LTg<t*-*. -?•©«, S&6 
l<OS«aB6 2 atcJ:0JBfiS3n5ia^Ci£S^J!t6 7 
*3t«L"C^b3^S. tJiftiD. 07CC*rr«J$i3 
A& LT©M I D&jfcf -f *- KttJRftStlft. 
CO 05 2] C^^^tC^Lfc^fey^^-Hfi. H 
JfecD^Sl i^»(DJ5im?:|%fi|-ri. ftl^r. ««6 1 
©E«^f->62©KHl62aA5LEDf^63 

[0053] iCiT. ±3e§t36©Jf5«4&tf5©#&# 
2V*-K©LED?*:/4 3. 5 3 «. «T<D«0D«fc 
9 tCLrHi6Lr*> «fci». 

[0054] H 9 tt*IS9i©fSI6©J&S4 CC*>;&>6|fc# 
£. El 1 0 {J0 90LEDf 7 7"£««*i&fi-f Z» % 

[0055] C©rt51*W«. ltig©«J<84 ©L E D? » 
74 3©=ftf*#jflJfiK©— W*^L/cfe«Dr*0. H9& 
V 1 0©£»©L E D ? y 7*4 3 «. ^FffiiE^^ttO^^ 
{t84 3a*flttTl»&. 43*{*S?4 3a©|§J-EIB| 

(0 1 0*±ffif|I) ©^ftiS^lfijtCttiEft— *t<DSS4 
3b. 4 3c#ffig3tt£. H^i4 3b, 4 3 

cttf8£*fcl>r¥*ttgi54 3 atC85g;*ftS. Hfc 4 

3b«. -e-cD^B m 1 04>±s) ©5*>. <?iemg4 

3 c 4»A^(SjS*fffl©-Sff*R^«{c^Lr»»Jg 

4 3dK:j:0t!Sa3nrt»S. t?K!Pl£fttf ttPJJgTU 
3ei3n. *©PUg7U 3 e * ^mffe^S 4 3b^i 
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r*<D±{**»H-r3£&{c. *ffi4 3b«C««-rs* 
«(*SP4 3 a©&Mffi (0 1 O^SSffi) ittiSiSO 
Tl»*„ C^tC^O. ite»K4 3d{i. «g4 3bSCX 

(0056 3 XJfe<D£.«4 ifflH. m«4 3 b^Rfl* 
*R»?U 3 e <tmS4 3 c £©|HWtt, S«4 1 ©SI 
tiSiJ4 2a©5tigrB']<DP B ^fiS<b|^-<t$txr(,^. tntc 
<fc»). LED? 7 7-43*. *H>8£g«4 l©fi$7Sr 
10 iSKCgC/ittJ^tc-a^it. SS4 1 (Dtb^KEg-r 
iCiJCfcrj. LEDf 7 7'4 3<DSfi4 3bORB?l 
4 3 e*»6<E>KtiJ8|5&tf«e4 3 c#. RIBEIft'**- 
>4 2©pm«S4 2a©5BS3f(tC*J|SjEg ; ** l s. 
Lr. LEDf^4 3©«g4 3 b<DPimL4 3 e*> 
6©SWSPSiy^S4 3 c **fl£-r*Sgg&4 2 a(C/< 
>^4 5 *^l/r«»ft(C«|»r*C i*s-C*-5. 
[ 0 0 5 7 ] H 1 1 W*#&lB©fSifc©a?;g5 «C*>*>S» 
jfc^-f *- K<OL ED? j ^"©^miK-r^ffiHT* 

iai2{iai i<DLED??7-*s^a$<ag-f-5g 

[0 05 8] C©fl5#fltt. *tt©fS5©LEDf? 
^5 3©:R#fcrt&fiS©— W^LfcfcCDT**). Hi 1 
SOU 2©«©LED?*:/5 3Attf£S6©*JS5©L 
ED?r»P r 5 3{C»Jt.^*t > ©-C*») t ^PMg^Jgtt© 
¥e3(*S55 3 atfAtl>5. *»*S|J5 3 a<D^-3B 
« (HI 2*±jS«) ©g$^ifij{c«iEft-*f<Dmffi5 
3 b. 5 3 c*iffig;**l4. «c*f. nmfi5 3b. 5 3 
c«®M**Jl»-C*3lttaJ5 3a«:Eg3#lS. m&S 
3 b». -e-©^iB (012 «t>±M) ©^^. wS«S5 
30 3 c£S3*lfilS^«©-g|J*R0«{C^U-C|6«g5 
3d«C«fc9tt33*-i-C(,>*. gJSn^ttSf5«R^?l5 3 
e4Sn. -e©PJ0?l5 3e^6l?S2*e5 3b«ffi*s 

swlt. nutxm,micimatE±itxx^z. ft 

*J. «»K5 3dlt «ffi5 3 b<D*8D*>^«|®tc*>W 
-C-€-<D±(*^STS<t««C. SS5 3b(C««-r4^ 

«<*sp5 3 momm (m i 241*^®) Rv&mm m 
i2«fsaffi) ^*»aL-ct»s. cti«cj:o. tm 

M5 3d«. SS5 3 bSVSS5 3 cH©SM«m» 

40 [0059] *jS©^.®5 f|g5 3 b £8SaT 

*R»?L5 3 e 4SS5 3 c £<Dfflfi3tt. 8«5 1 

SSB5 2 a©5tisaa©rapg<ti^-£$^r<,>i. cntc 

«fcO. LEDf 77'5 3A*. g3*(SJ«ciSCf€.^C^ 
^rSSS l©gS^r(Sj{c5i^S*4:<««:-^^if, 
5 l©tt»*{CEa^5Ci«Cj:r>. LED?^53A 
©mg5 3 b©n^?L5 3 ert><D©3fcBSIS&C^@5 3 
cjW. UI2BW^->->5 2©PISg«5 2a©5«a» 
tc^loJieg^taS. f L-r, LED?^^5 3A©«g 
5 3 b©R^fl,5 3 e^e.©StbS8K^g5 3 c**t 
50 to-TiSlffiSP5 2 a«C/0^5 5 ^Lrm^JKS^ 
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-rsc 

(0060]Aifc. gi J syr 0 i 2 ©flrtt. Sg5 

< . sss 3 cMst5 3 b^Rffigpi-en-enm— 

©^'>7'5 5 fc J: *) EM'<*-> 5 2 i . /-c 

*s-?-c. C(Dig^, hi i *r£jft|gr^-f j^tt. ffi 
So** thorns 5 3 ctcjgfaiH (m(i2<I) <D.'^• 
>?'55£Jfr^^L-C. Sg5 3b, 5 3cP B ^CDm»Wg 

[006 1)013 «*^©*jS<D0g|5 K*»*>S|% 

■C*-5. HI 4WH1 3<DLED*?:7£g&!>i{ia-f 

[0 06 2 J COJWDJfcKtNfc. 5li6©J£!g5©L E D 
*?:?*5 3 <D=a(*W^fiS<D— «*^Lfct><J)-C*»J. @ 
1 3SCM 4©f*DLED*??'5 3BttSfc8i<DJ&!85 
<DLED^»^5 3(C^It:-r*fc<D-C*0. HI lKtf 
HI 2©H©LED?-*^5 3A£BtSg«©«/a*?r 
L.rt»S. LED??^5 3BIJ, LED*?:/ 2 

5 3Ai0S. *«*35 3a, iEft-M05«S5 3 
b. 53 c*<I*rc>S. LED*?7 r 53B 
«. mS5 3 bORffi^- (MEPHBTLS 3 etflCSS 

tcn««<D^««s^5 3 f iisga^ur^s. 

-tor. S65 3bf|ffi (H14 4>±ffi)«. itS^JI 
«^»5 3 f8P*H:£SLT*6*tJg5 3 etcj:»)»£;*n 
««i5 3gtt. »£^JSim«5 3 f (DUE 
(H 1 4*&H) ©gt»gp*»£U P3^?L5 3 h*B 
Rfcl/TH*. -e©n»?L5 3h^^wrffi/i-$|^S«5 3 

4. fc*s. *fet*&5 3 gtt. SS5 3 b(D*M*>6Wffi 

f 5¥«{*855 3 a<D^ffl (H 1 4<f*¥ffi) RO^H 
IB (HI 4«fMB) ±#£tt£L-C<,>* 0 CtlKJ: 
0. ft»B5 3g«, «S5 3bRi^SS5 3c|g|©S 

[0063] *|g<D^S5 mm. SIS5 3 b CC&8-f 

c±<mamt. ««5 1 <om&&s 2 ao^fawara 

i0-iShTl>S. CtliCt*). LEDf,/53B 4C 

S3#fttc&tf£4M>|g£««5 logs^iSjKi* 
vi^vstc-asif. ass lo^tciegTici 

tc<fc*). LED*?:75 3B©;fr£3S«tt5 3 f©R«? 
7L5 3 ha^^SfflgB&CJ^ffiS 3 c#. bJIEE^^ ^ 
-> 5 2 ©M^ffi^5 2 a ©5tSgP(citiSlEg$ti6. 
■ZLX, LED*?:/5 3B©/MSi1i#5 3 f<0¥\B 
7L5 3 h*>i~,<DStti8REW^g5 3 c £*tfG-r-&m&g& 
5 2 &lC*ti?HjO-75SZftl,X&m.VHcmm?Z> 
C<t#T*£. C<0i*. Sg5 3b«^9^5 3 
ftC<fcO^>^5 5*/M/-C«Io-r^^ffiS)J5 2ak:« 50 
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[0 06 4] &te. LED*? 7-5 3 ACDftl^iPHi. 
m®5 3 c©BBffl*5^-S|j»m»5 3©Bm8DfgtC*tL-C 

[0 06 5] iC5t?. ±faSUfe<D^.®3Sa c 4©LE 
D*?^3 3. 4 3te9&mmiVlV$>tUX8.< . jEXm 

teVimKb&xm&v&wetKtL-tbik^. com 

LEDf 7 /33, 4 3©ttftt§Wfl*CiE*-*t 

( 0 0 6 6 ] * tc. m&Wm6<Dftft?-{ F«. 
^te©JB.®2 4^fil. LED*? 7*6 3 ©THflHtC. T 
< JH8JJS6 6 CCKxTH^Stt-K-^ h 2 1 
*3£«L. S«©^^«r«^Lrfcm». *tc> *Jg<D 
«S6©S*^t-Ktt, St*6©^.«3 75M5<Dl>r 

,«3*/c«4©«fc^tC > 3fcfc^*-K6 3<D*tma# 
fatCiEE— *t©sa*Ea L . E«/< $r - > 6 2 * 
->mtR (««c«SaJ3 2a. 4 2a{C*fl6T45«gaJ 
fl£t*) **JS©»S3 *fc«4 09 J: 5 tc L . LED*? 

fKt^^*-F6 3 4S^JfJ««iL-C. P3®(c«ifffl 
[0067] 

k«. -*t<osta^f-->4*r-rss«£. isj— bdbik: 
->tc-en-e*i^>^*/>-L-cm«fi!j«c^LfcL 

EDf^i*Mt4. 
[0068] WoKot, LED*?7"<0iEl%— 
S^tflStffiiJS^fflJOTHIffltcfiiS-riA:*. tEHIS* 

D*?^©±BS^»*J|£5felBm -e-^ite*. LE 
D*?^*>?»CDpfe©ro»)tilLJ5!)^4it^:Or. 
7bm&&*:fo±-r6C±WX-$Z. Sfc. LED*?^ 

^tfc7'J ^^*?^>*^>ytcj:»)ff'5/c 

M(C. LED*?^<Dp|«|«*a«8«or)Mfie«^- 
^->{C«^-rSC<b*s-C|f5/c*. LED*?7^«, 

(0 06 9]8f^2©M^t-K«. -*f©ie^ 
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tBL e d * v -foyjttj; < t *>^sra*«±r z&nm 

[0070] l/fc*5ot, LEDf? ^©iEA-*f<DS 

ffir*5±ffi(C*4iiig;<!:fe.2 > tO*5(5ifc/j:< , LE 
D^-^7©±06^(**«asa<!:«c4. LE 

7bM«g?r,[6j±r-SC<!:*5-C#S. £tc. LED?? 7 

E<c. LED^^^©MmS*it«S«or>PBSt9M- 
*->«cSttT^C <t*iT#.5fci&. LED?7?itt 

tta*|6Lh-T£. JDD^r. T>y-7^;^|g«cJ:0LE 
[007 1 ] St ^ 3 <Jm%*tA st-- Ktt. -StCDSetS 20 
^OT-^L-csmwtc^uytLED^^^t. wi 
[0 0 7 2] Uc*i-5T, LED?-7 TVDiEft— 5t<E>§| 

7JSSg£|6j±*SC£#r**. LED? ?^ 

<DPfSSg 4 £«©PfEJ£f;-i £ - > £ ©S^l&flggl^'O 

S«C. LED^?^©PSg*a«S«<DPIEig/i 
L E D * ? :/<D^g £ ^It.-r *««©S5a-'N - £ - > b <D 
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[0 07 4] LfcASoT. »^17bSli»*J13<Dl>-r 
[007 5] St3fcS5<D!S#y-<*-7K« t iiS#«17} 

M5i*^3<Di»-r*i*>©«gstc*jc>r. $rgss&®£& 
ur*haiieig3nisgsi5«:Wt. prsaLED?-y7-« 

[0 07 6] LtrffiiX. SWW®17bMi8;JOi3<D(,vr 
ft*><D3tei{ajD*-C. LED^^^CDSSrat 

JfcLT. #S*^*-K<DJ^<iiBtt££Dr6l±U « 
nWaB*— Jf|qj±-r£C£#-e#-5. 

««ca^«« «fctttt) tests e 

[0 07 7] 133^6 ©H^^^^-Kl*. M&gift 
Mf§^3<Dt,»-rn*><D«lfiS{C*jt>r > ifaSSCDEK 

tl-SSSS&fcW U IJIBL ED?? ^*Wfi^»fitt% 

fctisjEELrsstfjK: «>©-c*s. 

[0078] tz/cAi-jT. »^17!»MsS*3®3<Dt»T 

•3^#<«t4. -eats*. «sjar©®ts*jamfl<)<cB5i 

AA**— EfttT i C t ifi-C # -5. 
[0 079] 8fcJ?^7<Dffc5fc3^*- Kfct. fS^3117i 

DS«<bLfc€>©r*S. Ltcifi-r>X, l»*J®17iMSS 

C i AIT* 4. 
[HffiOBB«%H«] 

[01] HI it*ftW<D9m<DBm 1 CC *j W 5 »jt y 
[02] H2<^*HOXfcQ&flUCCistt*ft£*' 
[03] H3ti*|69J<D||iS©]BJS2{C*jW4^^ 

(043 b 4 \t*&m<Dm*o&m 3 «c *» w « y 
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[05] m5{££&W<Dmfc<DBi84lCisVZ>%tft# 
At- K<D¥E0-C*£. 

[06] m6\t*&m<Dmmmm5icto!.izmc# 

[08] 08fcmi8¥9- l 3 5 0 4 0 ^«{Cjg|S 

[09] 09(i*S?li(D||Sg©^.®4{C^-5,^t^ 
K<DL E D^- v y©J^ffiJ^-r 5 Fffi0-C*S. 

[010] 01 O«09C9LED^^^?r«g*itflrg 
^i*tftg[^lS)tc^»rL-Cin^-»fBi0-C*4. 

[011] 011 {4*^W<0*iS©^lS 5 & 
7fc$^*- K©LED?» 7-<D0tt«N*7S^¥®0-C* 

[012] 01 2tt01 KDLED^^^fij&ift* 
[01 ] 




[04] 
35 33 35 




32 31 32a 32a 6 32 



[06] 
52a 55 53 55 52a 

^51 6 
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* H-r-sss^tt^iK urin-r»itS0-c*^. 

[013] 013 it*ftW<D&n<DJfm 5 (C*> frZ 16 
^ KOL E D ^ ^ 7-©»(I©ff5^?:^-r^ffl0 

[014] 01 4«01 3<0LED^-y7-*mfii*i{i 
[ft-5f©S»HJ] 

11.31.41.51.61. S« 
12. 32. 42. 52. 62 
10 1 3. 33. 43. 53. 53A. 53B. 63 L 

15. 35. 45. 55. 65 

i6 r>?-7 <jvmm 

2 1 X h 

32a. 42a. 52a m&SB 



[02] [03] 




Z1 «*««1t^-A>- 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

/ 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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